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ASYMPTOTIC BEHAVIOUR OF SOLUTIONS OF THE SECOND ORDER DIFFERENCE EQUATIONS
Let N denote the set of positive integers, R the set of real numbers. For a function / : N -> R one introduces the difference operator A in the following way Af = / n+1 -/" where f n = f(n) and A k f = A lc~1 (A/) for k > 1, k € N.
Next Lemma was presented in [1] . LEMMA 
The difference equation
(1) A 2 z n = a n z n+u n€N where a : N R, has linearly independent solutions u, v which fulfil the equation ( 
2)
Un
V n Au n Av n = -1, for n e N. DEFINITION 1. We will say B e Bp, if B : N x R R + and B possesses the following properties 1° 0 < B(n,xi) < B(n,x 2 ), for 0 < x x < x 2 2° B(n,kx) < F(k)B(n,x), for x > e > 0 where F is continuous, nondecreasing and positive function. 
Asymptotic behaviour of solutions
Then n-1
We have
Let us denote
From (6) we have
We can see that
Therefore, (13) yields n-1
Where, (13) and (14) lead to the following inequality n-1
3=1
Let n-1
From definition of b it follows that
Abi = b i+1 -bi = 2UiB{i, Ufa).
From (15) and properties of B we have
Abi < 2UiB(i, Uibi) < 2UiF(bi)B(i, U { ).
This and condition 2° imply
Since function F is nondecreasing, so the function -j? is nonincreasing. This yields
From (16) and (17) we have
Putting from i = 1 to i = n -1 and adding obtaining equations one yields
, where £ is a positive constant .
F ( s ) e we obtain that 6" bi From this and (19) we can observe n-1
Function G is increasing from (20) and properties of function F. Then,
G~l is increasing.
We have two possibilities:
belongs to the domain of function G~l, for every n € N.
(ii) lim x _,oo G(x) = g < oo. We can take, because of condition (4) Above, (21) and (22) are followed by n-1
From (5) and (13) where lim^oo a n = a, limn-» oo PnProof. Let us choose two linearly independent solutions ¥, v of (1). Let u and v be two linearly independent solutions of (1) fulfilling condition (2) .
Then for some constant c,-, i = 1,2,3,4 such that ci c 2 C3 Ci we have
By Lemma 2 solution of (7) exists and (24) y n = a n u n + /?" v n (25) lim a n = a, lim 0 n = (3.
n->00 n-<-oo
Using (23) in (24) we get the following result Vn = «N(«NCL + /? N C3) + V n (a n C 2 + /?"C 4 ). From (25) we can observe that lim (a n ci + /3 n c 3 ) = a < oo and lim (a n c 2 + Pn^i) -P < oo n->oo n->oo exist so the theorem is proved. n-»oo
Proof. Equation z n = 0 has two linearly independent solutions u n = n, v n = 1, n G iV. These solutions satisfy condition (2) of Lemma 1. We will prove that condition (5) is also satisfied. From Lemma 1, Uj is equal j + 1. It is worth noticing that condition (26) implies condition (5) 
So, we have all assumptions of Lemma 2 are fulfilled and it can be useful for our problem. Solution of equation (27) is (28) y n = A n n + B n where A n and B n are defined by (8) and (9) and finite limits of sequences {A n }, {B n } exist. Let 
